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(54) CT10C06 PEMOHTA OGCAflHOfl KO- 
AOHHbl 

(57) l43o6p^eMM6 othocktca a peMOMiy ©6- 

CIAMUX KOAOMH jKCIMyaTaUMOHMIO. H»fH«T»- 

TftiiwMwx ii Apyntx cxeaxutn. UeAhio nao6pe- 
tomma aeAaerca noauuieHtie *4*exT*BH0CTM 



peMOMTt oOcaAHOA koaohhu aa cscr ywmwe- 
hmb y CTo ftmi tocm nAecnipe* AeAcreMio cmm- 
hsouimx ycMAMA npn AonpeecMax. 
npe»uuMioiMKX 8-9 Mfla. A** nocAe 
ycriHOtoi • Htcre Ae^CKTi nepaoro np<wvu- 
ho re» pw pooHHOto nAacTwpa ycTaHaaitMe*- 

I0T BTOpOft. npMSeM nQpMMOTp •TOpOrO 

rwecrwpa tuGnpaioT mohmhiim nepMMCTpa 
nepaoro nnacTwpn. a nepwMerp nepaoro aw- 
6Mpaor mom wui mm napHMeTpa o6caAHOA xo- 
aohku. AMtMy rroporo ycranaajmaaeMoro 
nAecrape aMCupnotOoiiMtieAARMHw nepaoro 
Ha aoioMMMy. 6o*wuryK> paOowo xo ax w 
pae aw ie cKOft AopHMpyumtft ronoam. flepeA 
ycraHoaKOA rroporo rwacrvp* oamh to ero 
tophoo CMesuanrT oTnocxTeAtHOTOpua nepao- 
ro us atmwMHy paCoHero XOAa rwApaamtHe- 
ccoA AOpKMpyiotueA roAoax* a neflpaeiMiMMti. 
npontaononoxKOM KanpeeneHMio pa6o*ero 
xoa» AOPHMpytotueA roflOBKH. 



l^aoOpereHMO oifOCMTca a paMOMTy axc- 
MyaraHHOHNwa. MarHemaawm* « Apynw 
caaaaucM. 6oaee tohho k aoccmfoaMHtno rep- 

M6TMMNOCTM OtCXAH WX KOAOMH MeTaAAMHeCXM- 

mm macnipaMM. 

Uaawio MaoSpaTaMwa aaaaarca noauuia- 
hmo e**e*TMe*ocT* pomohto oOcaahoA xo- 
aomhu aa cw yaawwaMHa ycTOHMnaocm 
nnacmpeA aoA cranio exMHaemm yawnA 
npn Aonpeecwia, npeewuiaawtHx 8-9 Mile, 
CnoeoO ocyutacraAaeTca cAaAyxKOMM 06- 



B cxeaxKHy cnycxaxn nepauA npoAO"*- 
ho ro^pMpoaaHHUH nAacmp* nepaaaarpoM. 
60AMOMM nepuMeTpa o6caAMoA xoaohmw, ao- 
CTaaaaoT ero a necty Ae^erra oOeaAHoA «>- 



mmhu m ycraHaaAMaaan a are* Mecre npMata- 
TuaM rMAPaaAMHtccoA AOpHMpyaxueA nwio- 
■km. 3araM a Meciy Ae^eara cnycaaiOT aropoft 
npOAPAWto ro^pMpoaaHHwA wiacmpb nepw- 
MOTpoM. MtHwuiMM nepMMeTpa nepaoro ycra- 
HaaaMBaeMoro tviactMpa. m aamhoA. 6oAk»ea 
AAMM*i nepaoro ycTaMaeAMeaeMoro naaCTupa, 
ita acAMNMMy. Ooavuiyo paOonero xOAa w 
paamnetaoa AOpHHpyanue* roaoaaa\ OepeA 
YcraMOaaoA aToporo nAacmpa oamh ms ero 
ropuoa cfttemaor OTHOCtrreAkHO Topua nepao- 
ro nAacrwpa nm aeAMMMHy paSosero xoAa fMA- 
paeANieceoii AopNMpyiouieA roAoaxM a 
HanpaaaeKMM. nponteonoAaatHOM tanpaaAe- 
imao pafionero XOAa rnApaaAMHecKOA AOpMM- 
pyiotuaa ronoaxM. a aaien npovtaaoA«T ycra- 
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MOtry tTOporo nflACTyp* ahaxaoct c mpiwM Tskmm o6paaom. i Mopa»eHCTiy Mi > 

m no/iHUM nepeicpMTMeM nepioro nATpy&cA no > fW« > fh ynccTMU a\tAyow*t Aomnne- 
•ceA ero AflKMc. hna: 

ni-rw+6;rh-rw-i2 ±p-5). 

OnuT c»MA«TeJiwcT»ytT, hto npH peMonre 5 AflMMy ntpAoro miacrupn au6mpa*t tak. 

koaohh 140. 146. 168m ITSMMftpMnoitysemiti mtoSu nepexpuTt Ae*c« c adctatomhum ne- 

tohhoA MM^opnamtM o aaActbmtoaukom no- paxaoctom a oepx n amkj (*■ 1 .5-2,5 m). Bemrat- 

pMMATpo AHyrpoHMaA noaapXHOCTM koaonhu My oapoxaacta caaayat suOmpatw i yu- 

(nOXAMMMI M3M«pMT«JUI ftOPHMOTpA. M3««pA- AAHMWX npAAaA«X. yUAHSMMfl HJIM yMAHWUIA A 

mm* npM cnyaco TpyO a cxMsuwy Ann akciia- 10 am a aaahcmmoctn ot crenww AocToaopMO- 

PMMAKTA) OmKMMMUN AAAAOTCA HATAf A 1 CTM MH*)opMAlIMM O p*3M6p6 M MACTO AO+CKTa. 

mm no AHftMorpy man 3 mm no nepMMatpy. to Aamka rroporo itAACTwpfl npeaw tcero aoa- 
acr* rWW.*3* B atom wyw ocoaoo yen- acha cootmtctoomtv c aaaacom aa* ko ac- 

/IMANACAAAMMAa tpUtMMAPOAOPHA npM yCTtr 4)«KTNOA HKW KOAOMKM M napAKpUtATt COOT- 

Hoiict n/iAcrvpA haxgajttca • poi»MAKAyeMktt 15 •eTCTtyiomMft yacroic neptofo n-acTwpA. 
npeAOAAx. aoctnyaotca haaoachaa repMcw Cwi«. hto nepiuA rwacTwp* ycrgMOt- 



mn ■ TpofiycMOM mcctc n oftocneneMO aaaah- 

NOO nopOKptlTNO Afr+OKT* C nopOXAOCTOM HO 

npM MCnOAUOUHMN npOMAAOACTBOHHOA AANHO, npN BUOOPO pMMCpOt N CXOMM yCTt* 

HH^OpMAUMN O T©AU*HMA CTOHCM Tpy$U B NM- 20 MOWN tTOpOTO nAACTVpA aOAMOXHU CAQAVKh 

TOPOOAO ptMONTO peftOMAHAyOTCA npMHHMATli tt|H0 UpMAHTU. TOXHOAOttA yCTAKOAXH flAAC- 

ri|-n«HJL^6, TUP* AKAKJHAOT TpN Stand: pACIUMpeMMO MA* 

BoAbuiNMCTw TpyO cotaacmo mho-ohmc- m*-.wwo«) yHACTKA a** uuerutemu rniacrupi 

AOHHWM AAMOpAM MMO10T AOACT BHTOAM*M A C OOCAAHOA KOAOHHOA IT/TAM ATXrMBAHHX AO" 

ANAUINMA N OCOOAMKO AHyrpONHMA AHAMATpW 25 pKNpyVMUAA fOAOAKN nOA AAAAAMHCM fHAPO- 

npNOftNAMTOAkMO HA 1 MM OOAWOO HOMHHAAfcf- AQMXpATOM MA AAAMMMMy CrO XOAA 1 ,5 M npM 

MUX AHAHOHNA. «CTO HAXOAMTCA A npCAAAAX N A yAOpXAMMM R/lACTWpA OT OCAAOTO CMAtUCHNA 

COOT AOTCT ANN C AOnyCKAMM nO TOCTy, KpQMO yflOpOM yCTpoACTAA; pACUINpeHNe OCMOAMOrO 

TOH), DAKOTA C ^AKTMHAOCNM HATArOM A flpeAO- yHACTXA nAACTWpA npOTA rM AAHNAM AOpHMpyo* 

AAA *6 MM OnOAHQ npNAMACMA N HO AMSMAACT 30 U|AA fOAOAAH (oOwSMO 6oA AAAAOMMA) TAAAAOA 

npOAWuiOHMA AonycTMMWX NorpyAOC CNCTAMOA. nuACTupw npM atom pa jrpymAATCA 

flOCAA yCTAHOAAN MPAOTO OAACTWpA OT OCOAOIO AOIAOACTANA fOAOAKN HCpOA HA* 

•NyrpAMHMA AHAMATp df*l N nOpNMATp fl#M CO- HAAfcMUH pAClUNpCHHllA yMACTOK HA AOAOHHyC 

OTAATCTAOHHO COCTAAAAA7T AAnpCCCOAAA PACUSNp«HHOrO MACTMPA MHO" 

dan* * dsn.* -2d- dtiui - 6: 35 foapathum npoxoAOM ao pHNpy ioiuc A foaoakn 

- *(diMJI - 2 - 18. TIOA AA AAOHNOM. 

CwM HTO CBfeA&MHA O 0*m1 N fl-M TA»- OnACHOCTW CMCU|AHNA RAACTWpA HO KO- 

CAO^^ O O^N |tQHNe ^m^mx M , BTO pOM ATAHA yCTAHOAAN 

KA OimpAIOTCA HA "P 0 ^*^^^^^ HCAOCTATOMHOfO 3AU0nAOHH« H^WHO- 

AAOMMOTO nApAKDMTNA CWWWW MtilUAfwv 3 MA*tMTAi1kHOM HOCOOTAATCTtMN HIT A TO A. flpN 

ttWOMpAIOT lABMMilAHTHUA ^^t^^J^^^^^^ HAAOCTATOMMOM MAM OU-MOATAA^MOM H ATA FA 

nOAOpXHOCTM 02 N rtAOMMATp "1 ATOpOTO IIAA- MAMAAMtMft yHACTOA rtOCAO pACUIMpOHHA MO- 

CTW ^ ^ - , ^ . » ^ . AIT 6WTW HAAOCTATONMO npMACAT K KOAOMMO. 



dj - ♦ 2 - <W- -6*2- (Wc - 4: 



45 npM OOAfcUlOM NAOuTOMHOm MATAfO fMAPOADM- 



Th - ru^, ♦ 6->ritMjt - 18 - 6 - fW« - 12. RpJT npM aaaahhom aaaaammn moxat ■TAMyr^ 

Taxkm oOpaaom. npN ovOopo nepAoro n roAOAiy A oaactupv ha mc3mjsmtc -wnyo 

AToporo nAACTMpeA poffOMenAyoTCA hdnhm- hact^ CAoero xoaa. 

uatv III • rw ♦ 6 n rb - - 12 (npM o - 3). BtoooA ruucTupb awnoAHAOTCA c ntpn- 

B AHAHOKMN fh MOT/T OWTk AKOCOHU AOp- 5Q MOTpOM COfAACMO POKOMAHAAUHM* AH MM A npN- 

peKTMAM OO DAJyil^TATAM yCTAMOAAM nepAOTO MMMAATCA A COOT»eTCTM<M C AAMMOA nADAOfO 

ruiAcmpA. Ecan yen*** ha AopHNpywiuAA ro- nAAcrapA rviioc 1.5-2.0 m. flpN cnycxe hhx- 

AOAAO npN OfO PACUINPONNM OAAX0TCA 1NAMW* HMA KOMOI( pACOOAArAlOT HA 13-2,0 M HNKC 

TC^ WHO HHACO HOpMAAkHOrO (14-18 T) - ODNA- TOPUA nopAOfO flUACTMpA, AaAOO - pAtlUMOC- 

HA1 TOTO. W AOACTANTAAkNOO H^M 60AWIIA. 55 KMa HAHAAkHOfO yNACTKA C pAArpyAKOA A«PA- 

nj CAOA/OT AWOpATk yAOANHOHNUM MA 2~5 MM nero TOPUA DAACTUpA A yiK>P AOpHA, AATOM 

COPAAMOPHO CTOnOHM yMOHVUlOHMA AC Ad AN- npOTArNAAMMO AOpHMpy«U(0A fOAOAKN 6*3 

TCAWIOA OCOAOA CMilU. ACAM yCMAMA OKMATCA AAAAAHMA «* PACUIMOAMMA OCHOAHOA HA CTM M 

AUUIO HOPMM. ri2 CAOAYOT yKAMWUJMTV COOT* SAflpOCCOAKA nAACTUpfl A HOCAOAbKO OpOXCr 

AATCTAyttUtHM 06pAAOM. 



Best Available Copy 



5 1<»Afi124 6 

sws^'^"" """""" Essrr.:r- n " HO "" -- 

m.uum UftiiuMKMA MaHMWMOrO VMftCTM H« CnOCOO ptMOHTi OOCJAKO* KOAOMHW* 

ri^?^™- M JiIiM.«oro cimctmp.. • JinKHy ■Toporo 

^S^.r£!^rL* - 12 - IW« ♦ 6 - 6. yCTtH.miini«tMoro na.ctupji «u6mpm>t 

Aop^py^^^^J*^.^ 25 SS^n«CTvp.OAHH k> era topuo.cm«u»- 

MCWW«MT CJtyUAMOCVfc. IVWCTMpV f»p»«m- _ rWflD«MWWeKO« APPMMpyW 



PW.CTOP M.Ulyi.w T«xpMMJ4oprcMT« foppwop M ****** 



BHMMflM rocyAtpcT^MHoro «^*~^™^ "Jr™" rKHT CCCP 
1 13035. Moecu. X» 3S. PtyuiW 4/5 

npoH»tOflmeHHO^>WTW«a* to*46wx»T TUtcht*. r. Y*rop«w. y/..r.rap«H*. 101 



Best Available Copy 



[state seal] Union of Soviet Socialist ^9) g|J ( 1 \ ) 1686124 Al 
Republics — 
USSR State Committee (51)5 E21 B 29/10 

on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4679841/03 

(22) Feb, 24 1989 

(46) Oct, 23 1991, Bulletin No. 39 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) O. A. Ledyashov, S. F. Petrov, M. L. 
KiseFman, V. I. Mishin, and A. V. Breus 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate 
No. 976019, cl. E 21 B 29/10, 1982. 

Neftyanoe Khozyaystvo, No. 2, 
pp. 76-78. 

(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved: 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin. s tr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dini = diastr. - 25 = d^str. - 6; 
Pinl = ^(din.sti. - 25) = P^str. " 18. 

Assuming that the information about d^i and Pmi also is based on the manufacturer's 
documentation (d^str. and Pin.str.)> for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = dini + 2 = dutstr. - 6 + 2 = d^str. - 4; 

P2 = Pinl + 6 - Pin.str. - 18 - 6 = Pin^str. " 12- 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 = P^str. - 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > p 2 : 
Pi = Pin.str. + 6; P 2 = Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl = Pin.str. - 12 - P^tr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that y 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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